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WHAT IS CLAIMED IS; 



1. \An illumination optical system, comprising: 
aXluminoue intensity distribution converting 
optical system for converting an illuminance 
5 flistributionW a light source image into a luminous 
intensity distribution upon a predetermined plane; 

a total reflection type light transmitting 
element Having L light entrance surface disposed 
substantially in Coincidence with, the predetermined 
10 plane; and 

a light collecting optical system for 
defining an illumination region upon a surface to be 
illuminated, by use o^ light from said light 
transmitting element, 



25 



2. An illumination W>ticai system according to 
Claim 1, wherein the illuminance distribution of the 
light source image has an intensity which is higher at 
a portion adjacent to an optVcal axis than the 
intensity at a peripheral portion thereof. 

3- An illumination optical, system according to 
Claim l. further comprising a liftht source, and light 
source image forming m Ba n 5 for forming the light 
sourcTiaage by use of light from 4h« light source. 



4. An illumination optical 



system according to 
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Claim 3$ wherein said light sburce image for»ing means 
includesy, elliptical mirror having a focal point 
whereat^tAe li^ht source is disposed, and wherein the 
light source image is formed at another focal point of 
5 said mirror: 

\ 

^ i ^ 1Um±na " fcl ° n opt:ica:L system according to 
Claim 3. wherein the light source comprises a H g lamp. 

V 
\ 

10 6. An illukination optical system according to 

Claim 1, said concerting optical system includes first 
and second lens unite having the same focal distance 
and being disposed ko that a distance between 
principal points of Vhe two lens units becomes equal 

15 to the focal distance! and wherein an entrance pupil 
of the first lens unitUs disposed substantially in 
coincidence with the liW source image while an exit 
Pupil of the second 1 en 3V unit is disposed 
substantially in coincidence with the predetermined 
20 plane . 

7- An illumination optical system according to 
Claim i # wherein said converting optical system 
inciuae. an optical rod and a L s unit, wherein a 
25 light entrance surface of the oVcical rod is disposed 
substantially in coincidence witk the light source 
image, and wherein one focal poiA position of the 
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lens a&i-t is disposed subs t ant i ally in coincidence 
with a Wght exit surface of the optical rod, whili 
another focal point position of the lens unit is 
disposed substantially in coincidence with the 
predetermined plane « 
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a. An illumination optical system according to 
Claim 1, whereiAeaid converting optical system 

includes a fly a eye lens and a lens unit, wherein a 

\ 

light entrance surface of the fly's eye lens is 
disposed substantially in coincidence with the light 
source image, and wherein one focal point position of 
the lens unit is disposed substantially in coincidence 
with a light exit surfaceWf the fly's eye lens, while 

another focal point position of the lens unit is 

\ 

disposed substantially in coincidence with the 
predetermined plane. \ 



9- An illumination optical System according to 
20 Claim 1, wherein said light transmitting element 
comprises an optical fiber bundle 
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lO- An illumination optical systeA according to 
Claim 9, wherein the optical fiber bnndlW has a light 
entr^ce^ face of one of square shape and \ectangular 
shape , and a light exit face of arcuate shXe. 



11. Afi illumination optical system, comprising: 
uminous intensity distribution converting 
optical systtem for converting an illuminance 
distribution \of a light source i ma g e into a luminous 
intensity distribution upon a predetermined plane: 
an optical fiber bundle Having its light 
entrance surface disposed substantially in coincidence 
with the predetermined plane; and 



a lignt Collecting optical system for 
defining an illumination region upon a surface to be 
illuminated, by us^ of light from said optical fiber 
bundle. ^ 



12. An illuminatkon optical system according to 
Claim 11. wherein the Vl luminance distribution of the 
light source image liasW intensity which is higher at 



a 




intensity at a peripheral portion thereof 



13. An illumination optical system according to 



Claim 11. further comprising a light source, and light 
sourcs__Amage forming means for forming the light 
source image by use of light\from the light source. 

14. An illumination optical system according to 
Claim 13. wherein said light sL CB image forming 
means ^includes an elliptical mi Lor having a focal 
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point wiieVe^t the light source is disposed, and 
wherein the light source image is formed at another 
focal polatlof said mirror. 



15. An illumination optical system according to 
Claim 13. wherein the light eouroe comprises a Hg 
lamp 

16. An illumination optical system according to 
Claim 11. said converting optical system includes 
firsthand second lens units having the same focal 
distance and being disposed so that a distance between 
principal points of tlhe two lens units becomes equal 
to the focal distance/. and wherein an entrance pupil 
of the first lens unit is disposed substantially in 

coincidence with the light source image while an exit 

'I 

pupil of the second lens unit is disposed 

'■A 

substantially in coincidence with the predetermined 
plane. \ 

17. An illumination optical system seconding to 
Claim^n^wharein said converting optical system 
includes an optical rod and a i|n s unit, wherein a 
light entrance surface of the op^oal rod is disposed 
substantially in coincidence withWe light source 
image, and wherein one focal point position of the 
lens unit is disposed substantial ly\in coincidence 

\ 
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with a lig^fc exit surface of the optical rod, whil< 
another focek point position of the lens unit is 
disposed substantially in coincidence with the 
predetermined \plane . 

v\ 

^\ 
v\ 

18. An illukination optical syatam according to 
Claim 11, wherein\Baid converting optical system 
includes a fly's eW lens and a lens unit:, wnerein a 
lignt entrance surface of the fly's eye lens is 
disposed substantially in coincidence with the light 
source image, and wherein one roeal point position of 
the lens unit is disposed substantially in coincidence 
with a light exit surface of the fly's eye lens, while 
another focal point position of the lens unit is 
disposed substantially in coincidence with the 
predetermined plane. 



19. An illumination optical sysrem according to 
Claim 11 wherein said optical Vber bundle has a light 

20 entranesKface of one of square Shape and rectangular 
shape, and a light exit face of arcuate shape. 

\ 

20. An illumination optical system according to 



Claim 11. wherein said optical fibeA bundle comprises 
25 a tptal_refiection type optical £iber\ bundle. 



21. An illumination optical systeA according to 
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Ciaim \ 1 , wherein said optical fiber bundle comprises 
a dlsMbutad refractivity -type optical fiber bundle. 
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22. An illumination optical system, comprising: 
Luminous intensity distribution converting 
optical system for converting a luminous intensity 
distribution W plural light fluxes having different 
incidence angles into en illuminance distribution upon 
a predetermi ned\pl ane ; 

a total \ref lection type light transmitting 
element Having its^ light entrane^ surface disposed 
substantially in coincidence with the predetermined 
plane; and \ 

a light collecting optical system for 
defining an illumination region upon a surface to be 
illuminated, by use of j^ight from said light 
transmitting element - 
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23. An illumination optical system according to 
Claim 22, wherein said light\ transmitting element 
comprises an optical rod. 
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24 • An illumination opt icaiksy stem according to 
Claim 22, wherein the plural light fluxes are supplied 
by a piix^ality of laser light sources • 



25. An exposure apparatus, compulsing: 
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an^Lliuaxnation optifcal system as recited i„ 
any one of ClSaims 1 - 24; and 

a proWion optical system for transferrins, 
toy exposure, a pattern of a mask as illuminated with 
iii^nlnatioxxVptic^l system, onto a wafer. 



26. A device manufacturing method, comprising the 

steps of: \ 
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applying a resist to a wafer ; 
transferring, by Wo sure, a pattern of a 

maSiC ° ntD the W *** r ™ V an e ^ s ^« apparatus a 3 
recited iix Claim 25; and 

developing the wafer Lving the pattern 
transferred thereto. 
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